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INTRODUCTION 
Generally sheep production relates to a grassland type of 
agriculture. But in many areas increasing acreages are used for 
cultivated crops, and less land is available for pasture due to new 
or improved cultural practices, increased fertilization, new or 
improved plant species and, in some areas, irrigation. Since the 
availability of land for use as pasture will most likely decrease in 
the future due to the increasing population and food demands of the 
world, confinement rearing of sheep may become a necessity. 
Mechanization in the sheep industry has been slow, while the 
use of confinement or semi-confinement management systems, labor­
saving equipment and specially constructed housing has increased 
rapidly in the production of cattle, poultry and swine. Confinement 
rearing of sheep presents the opportunity to use labor-saving 
equipment and to intensify production. By increasing overall 
efficiency and especially increasing lambing percentage, sheep 
producers will be able to help meet increasing operating costs. 
In confinement rearing of sheep, consideration should be given 
toward the following points: 
1. Highly tillable land will yield more in cash crops, whether 
grain or forage, than it will yield as pasture, thus resulting in a 
higher production per acre. 
2. Losses in performance and death from parasites and bloat 
may be decreased. 
J. Losses to predators could be more easily controlled. 
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4. The use of automation (silo unloaders, auger feeding systems 
and automatic unloading wagons) is permitted. This provides an 
excellent opportunity to expand the size of operation and increase 
the efficiency of production. 
5. No increase in shelter or equipment would be necessary. 
Additional labor inputs of a confinement system may be less costly 
than maintaining sheep on pasture. 
6. Ewes could be fed accordi�g to their needs. However, 
proper nutrition of the ewe and lamb may also be more critical. 
7. Sanitation will be more critical. Good sanitation must be 
practiced to prevent disease from starting and spreading. 
8. The opportunity to make use of new knowledge to induce 
estrus and estrus synchronization may also be present in confinement. 
A limited amount of research has been conducted on confinement 
of sheep; therefore, confinement needs to be studied further. 
Automation in feed and manure handling systems should be investigated, 
and the effect of total confinement on health, longevity and lifetime 
production of the ewe needs to be determined. 
This experiment was designed to study the effects of total 
confinement on ewes over a duration of time. These effects were 
measured in terms of lamb production, wool production and the health 
of the ewe. 
REVIEW OF LITERATURE 
Recent research in the confinement of sheep has mainly been 
conducted under drylot conditions over a short duration of time. 
Even though research in this area has been broad, only a few of the 
many questions have been answered and many of them not in sufficient 
detail. The importance of these answers to the sheepman becomes 
quite obvious when viewed economically. The following review of 
research is concerned with the effect of housing, nutrition and 
internal parasites upon ewe productivity. 
Housing 
Dahmen, Bell and Hodgson (1962) and Dahmen and Bell (1968) 
have compared management syste�s and their effects on the production 
of Panama type ewes maintained entirely in drylot on harvested feeds 
and ewes allowed to graze blue grass and Alta Fescue irrigated 
pastures. The ewes in drylot were maintained from weaning to breeding 
on two pounds of alfalfa hay per day. This was thought to be 
adequate, but on November 1, 1966, the average body weight for the 
drylot ewes was considerably below that of the pasture ewes. The 
amount of hay was increased to four pounds per head per day from 
weaning to breeding, but it did not materially change the variation 
in body weight of ewes or pounds of lamb produced per ewe bred. 
Production data for five lambing seasons were SU..l'Jl..�arized from 
Dahmen and Bell's progress reports by Lewis (1968). (table 1). 
During most years the feed cost was lower for the ewes in drylot, but 
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TABLE 1. FLE:&:E WEIGHTS AND LAMB PRODUCTION (DA1MEN AND BELL) 
SUMMARIZED BY LEWIS (1968) 
Percent Lamb produc-
F1.eece Weaning lamb crop tion per ewe 
Year weight weight weaned bred (lb) 
1961 (Pasture) 12.0 70.5 101 71 
(Drylot) 12.3 68.9 78 5
1 
1962 (Pasture)· 12.1  78.4 116. 9 91.7 
(Drylot) 10.8 79.0 114. 4 90.3 
1965a (Pasture) 11.79 75.7 114 86.l 
(Drylot) 11.25 82·�0 88 72.� 
1966 (Pasture) 12.04 75.0 133 100 
(Drylot) 11.90 70.6 117 82.9 
1967b (Pasture) 11.75 70.4 150 105.6 
(Drylot) 12.66 75.7 ll6 88.2 
a.Includes production data for ewes bred as lambs. 
b Maintenance ration increased from 2 to 4 pounds of alfalfa hay 
per day. 
the labor cost was somewhat higher. Dahmen and Bell stated that a 150 
percent lamb crop weaned is a necessity if this system of management 
is to be profitable. 
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Sixty-seven Hampshire ewes and 66 Suffolk ewes were divided by 
breed and age and fed either 70 or 90 percent of National Research 
Council (N.R.C.) energy requirements during the maintenance period to 
study the nutrient requirements of bred ewes (Light and Tilton, 1970). 
Half of the ewes in each group were flushed with one pound of grain for 
21 days before breeding. All ewes were fed 70 percent energy levels 
during th� breeding period and until the last four weeks of gestation 
when they were fed recommended levels of feed. The percent of lambs 
dropped from Hampshire ewes was 118.2· and 127.0 for 90 percent and 
70 percent energy levels, respectively, while the percent of lambs 
dropped from Suffolk ewes was 122.0 and 106. 0, respectively. Approxi­
mately 33.8 percent and 23.1 percent of the ewes were dry in the group 
fed the 70 and 90 percent levels, respectively. Yearling ewes on 70 
percent levels were·unable to provide for both reproduction and 
growth. Flushing increased the percent of lambs born to ewes on the 
70 percent level. 
Arehart .tl al. (1968b) conducted an experiment in which ewes 
were fed either a hay or a silage ration (meeting the daily dietary 
requirement suggested by N.R.C., 1964) during gestation and lactation. 
After lambing, the ewes were divided into two housing treatments 
(elevated slotted floors or ground in an open shed). Arehart and his 
co-workers observed that ewes and lambs housed on the ground in an 
open shed lost 4 percent more body weight during lactation than did 
ewes on the elevated slotted floors. Lambs on the elevated slotted 
floors gained slightly better. Death losses were higher in all lots 
that received the silage diet. 
Arehart, Lewis and Cate (1968a) studied the use of five 
difrerent types of materials for slotted floors. Materials used were 
wood. concrete, steel grids, flattened expanded metal X-plate and 
Safe-T-Mesh expanded metal. Ewes were placed on the floors before 
lambing and removed to pas�ure when lambs reached 6 weeks of age. 
The space allowance for each ewe and her lamb on the floor was 12 to 
16 square feet. Lambs gained about· equally on all five floors. The 
expanded metal X-plate, wood and concrete slats made the best self 
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cleaning floors, as manure tended to freeze and build up on the steel 
grid floors. fleeces became more manure stained on the concrete slats 
and steel grids than on the other floors, probably because these two 
materials had a greater solid surface area relative to the openings. 
Sheep were more sure-footed and the hooves wore more evenly on the 
expanded metal X-plate and Safe-T-Mesh metal than on the other floor 
materials. Lambs tended to slip on the steel grid floors when the 
weather became humid. Very young lambs .caught their feet in the wood 
floors due to uneven surface and warping, but this did not affect the 
older lambs. A few lambs on all floors developed swollen knee joints, 
but this did not seem to affect the lambs' performance. Injury to 
udders was not a problem among ewes with normal udder conformation. 
However, abnormally large and pendulous udders were subject to injury 
and mastitis. 
6 
Several workers (Lewis, Hinds and Mansfield, 1964; Lewis .21 al. , 
1966a, b; Arehart .tl, &_., 1968b, 1969) at Dixon Springs Agricultural 
Center have investigated the influence of space allowance on the 
performance of both native, early weaned lambs and Texas feeder lambs. 
Lambs weaned at approximately 60 days of age were fed from weaning to 
market weight in replicated lots (eight per lot) in which 4, 6, 8 and 
10 square feet of floor space were allowed per lamb. Little or no 
significant difference in rate of gain could be attributed to the 
floor space available. This work was repeated using larger groups 
(20 per lot) of both early weaned and Texas feeder lambs with similar 
results. The elevated slotted.floors eliminated the expense and labor 
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of bedding, while flies were kept at a minimu.."Tl with insecticides and 
larvacides applied to the manure pack. Arehart, Hinds and Lewis (1967) 
showed that shearing is of the greatest value when lambs are confined 
and fed on the ground and of the least value when lambs are fed on an 
elevated slotted floor. 
Jordan (1967) stated that the size of the group of sheep in a 
confined area will have some bearing on the space requirements. A 
group of 12 ewes in an area that provides two square meters per ewe 
appeared more crowded than a group of 24 ewes with the same area per 
ewe. The traffic areas to the water and salt box and to an outside 
lot are about the sane whether there are 200 or 100 ewes in a pen. 
However, ewe weights during gestation and lactation and lamb weights 
were not affected by space allot"Tlent per ewe. Jordan feels there may 
be a limit, however, to the number of ewes that should be maintained 
in one lot. 
Lewis, Arehart and Hinds (1967) observed the effect of the 
elevated slotted floor versus conventional drylot for growing early 
weaned lambs. Ewes were randomly divided into three breeding bands, 
and matings were planned so that each group of ewes would lamb about 
34 days apart. The first group was bred to lamb during January, and 
the second and third groups to lamb during February and March, 
respectively. As the ewes la�bed, each lot of ewes was subdivided 
with half of the ewes and lambs being removed from the ground and 
placed on·elevated slotted floors. All lambs (192) were given access 
to the same creep ration until weaned and were self-fed a high energy, 
high protein diet. The ewes and lambs were restricted to 16 square 
feet (per ewe and lamb) on the elevated slotted floors. In the ground 
pen, the allowance was 32 square feet. After weaning, the lambs were 
confined to 4 square feet per lamb on the elevated slotted floor and 
the lambs on the ground had access to 24 square feet per lamb. When 
the youngest lamb was 42 days of age, all lambs were weaned by 
removing the ewes from the pen or elevated slotted floor. After a 
short adjustment period, each lot of lambs was again subdivided so 
that half of the lambs that had been on elevated slotted floors from 
birth were confined in a conventional pen on the ground. The other 
half remained on elevated slotted floors. A similar procedure was 
followed with the lambs that were held in a conventional pen on the 
ground from birth. Half of these lambs were transferred to the 
elevated slotted noors. Lambs confined to elevated slotted floors 
during the January period did not perform as well during a 56-day 
postweaning period as the lambs confined on the ground with their 
mothers. But this was not evident by the gain data collected on the 
lambs born during February or March. The lambs confined on the 
elevated slotted floors with their mothers during January averaged 
3.1 pounds per head more when weighed on experiment than did the lambs 
confined on the ground with their mothers. At the end of 56 days, the 
lambs that had been reared on the ground until weaning averaged 1. 5 
pounds heavier than the lambs reared on the elevated slotted floors. 
Changing :t;ioor conditions after weaning did not affect subsequent 
performance of the lambs. 
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Nutrition 
Feed is the largest cost item in the ewe fiock budget. Feed 
costs generally account for 55 percent of the total yearly ewe cost 
(figure 1). Parker (1968) feels that for the conventional type of 
sheep production in the Midwest 75 percent of the annual ewe feed cost 
is for feeding during the winter months. If the annual feed costs 
can be reduced by $1 per ewe, ·this would be equivalent to about 2. 3 
kilograms of lamb when valued at 44 9ents per kilogram or a 5 percent 
increase in lamb crop ( Jordan, 1967). Jordan feels that the key to 
this issue is whether confinement management and feeding of a ewe will 
enable one to save this $1 in annual ewe costs more consistently than 
under the traditional pasture system and whether it will increase 
productivity sufficiently to result in greater dollar returns. 
FEED 
LABOR 
EWE DEP. 
MISC. 
Figure 1. Total annual ewe cost (Parker, 1968). 
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Reducing the ewe's feed intake during noncritical periods (non­
lactating and early gestation) may decrease feed cost without affecting 
lamb production. Jordan and Hanke (1963) studied the effects of 
frequency of feeding and ievels of nutrition of nonlactating ewes on 
drylot during the summer. Ewes were fed alfalfa-brome hay at levels 
which permitted.them to lose 5 to 10 percent of their body weight, to 
maintain their body weight or ·to increase body weight by about 10 
percent. They found that it takes a9out the same amount of total 
digestible nutrients to increase the weight of nonlactating ewes 10 
percent (0. 06 to 0.08 pound daily) as is required to meet the needs 
of gestating ewes. About 1.1 pounds of total digestible nutrients per 
100 pounds of body weight were required for ewes to maintain their 
body weight, while ewes that were losing 10 percent of their body 
weight consumed about 60 percent as much total digestible nutrients 
as ewes maintaining their body weight. There was an appreciable 
savings in feed costs with no significant difference in the lambing 
percent, birth weights, JO-day weights or fleece weights among the 
various treatments. 
Jordan and Wedin (1961) studied the effects of limiting the 
amount of time nonlactating ewes were allowed to graze (heavy 
restricted, heavy continuous and light continuous) on lamb production 
and fleece weights. This study involved 100 ewes during a 2-year 
period. Ewes were grazed continuously at either 7 or 14 ewes per 
acre or on a restricted time basis with 14 ewes per acre. Restricted 
grazing time, which was about 52 percent of the normal grazing tim_e, 
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resulted in greater body weight losses of the ewe but had no signifi­
cant effect on fleece weights, lambing· percent, birth weights or 3-week 
lamb weights. Restricted grazing time reduced forage consumption and 
increased the carrying capacity per acre as much as 125 percent when 
compared to continuous grazing. 
Energy requirements for maintenance when ewes were fed under 
pen conditions and fed under grazing conditions were studied by Coop 
(1962) and Coop and Hill (1962). Under pen conditions (drylot) the 
sheep required 0. 96 pound of total digestible nutrients and unde; 
grazing conditions 1. 42 pounds of total digestible nutrients per 100 
pounds of body weight. The energy requirements of sheep fed under 
dryl?t conditions ranged fran 48 to 77 percent less than the require­
ments for maintenance under pasture conditions. Coop and Hill (1962) 
attribute this large difference in energy requirements to energy costs 
of walking and harvesting the pasture together with climatic factors 
(wind, cold and rain). 
The total digestible nutrient requirements of pregnant ewes 
during the last 6 weeks of gestation and the first 90 days of 
lactation were studied by Gardner and Hogue (1963) to determine any 
interaction between levels of energy fed before and after lambing. 
In the first experiment llO ewes were allotted to treatments in a 
2 x 2 x 3 factorial arrangement. Treatments included two levels of 
total digestible nutrients (100 percent and 125 percent of 1957 
National Research Council requirements) during gestation and lactation 
and three different creep rations. The second experiment consisted 
12 
of 130 ewes allotted to a 3 x 3 x 2 factorial arrangement, in which 3 
levels of total digestible nutrients (75 percent, 100 percent and 125 
percent of 1957 National Research Council requirements) were fed during 
late gestation and lactation. In this experiment single and twin lambs 
were compared separately. Data collected and analyzed showed that a 
ewe with a single lamb needed slightly above 100 percent of the 
N.R.C. (1957) requirement for digestible energy to maintain body weight, 
and a ewe with twins needed 125 percent. Feeding various levels of 
total digestible nutrients did not affect single lamb birth weights, 
but feeding a high level significantly increased birth weights of 
twins. When higher levels of total digestible nutrients were fed 
during gestation and lactation, a significant increase in 90-day 
weights of lambs resulted. 
RecOlllmended daily nutrient requirements for a 100 pound ewe 
during gestation and lactation (N.R.C., 1957, 1964, 1968) are shown 
in table 2. 
Wright, Pope and Phillips (1962) used 80 ewes to evaluate the 
adequacy of varying levels of energy and protein in the ration of 
gestating and lactating ewes. It was shown that 0.18, 0.22 and 0. 29 
pound of digestible protein per ewe per day was adequate for ewes 
weighing 130 to 140 pounds during early gestation, late gestation 
and early lactation, respectively. It was demonstrated that the 
minimum levels of total digestible nutrients required for optimum 
reproduction during early gestation, late gestat�on and early 
lactation were approximately 1. 7, 2.4 and 2. 8 pounds per ewe per day, 
TABLE 2. DAILY NUTRIENT REQUIREMENT OF SHEEP 
(NATIONAL RESEARCH COUNCIL) 
Feed Dail:t: nutrients Eer animal 
Body Per 
animal live TDN DEa Protein DfO Ca 
Year lb lb wt lb (Meal) lb lb gm 
� - Nonlactating and first 12, weeks££ gestation 
1957 100 2.6 2.6 1.3 2. 6 0. 20 0. 11 
1964 100 2. 6 2.6 1.3 2.6 0.20 o.n 
1968 100 2.6 2. 6 1.3 2.6 0.20 0.11 
� - � 6 wee�s of gestation 
1957 100 3.8 3.8 2.0 4.0. 0.31 0.17 
1964 100 3.8 3.8 2. 0 4.0 0. 32 0.18 
1968 100 3.8 3.8 2.0 4. 0 0. 32 0.18 
Ewes - First 8 to 10 weeks of lactation 
1957 100 4.6 4. 6 2.7 5.5 o.40 0. 22 
1964 100 4. 6 4. 6 2.7 5.4 o. 4o 0. 22 
1968 100 4. 6 4.6 2.7 5.4 o.4o 0.22 
a 1 kg TDN = 4.4 Meal DE (digestible energy). 
b DP= digestible protein. 
3. 2 
3.2 
3.2 
4. 2 
4.2 
4.2 
6.2 
6.2 
6.2 
13 
gm 
2.5 
2. 5 
2.5  
3.1 
3.1 
3.1 
4.6 
4.6 
4.6 
respectively. An increase in the energy intake above this requirement 
did not result in greater lamb production nor in a favorable creep 
teed conversion. A decrease in energy intake resulted in significantly 
lower ewe weight gains and tended to reduce the growth rate and feed 
efficiency of the lambs. 
The effect of the nutritional level of ewes upon fetal growth 
was investigated by Wallace (1948). He maintained Suffolk ewes on 
high and low planes of nutrition during pregnancy, switching some ewes 
from high to low and vice versa after 91 days on test and maintaining 
others on a continuous high or low plane. Level of nutrition of the 
ewe during the first 91 days had little effect on fetal growth; 
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however , during the last 53 days of gestation the level of nutrition 
greatly affected the size  of the fetus at birth. 
Feeding ewes ·to gain 30.7 ,  1 .2 and -13. 9 pounds live weight 
during the last 6 weeks of gestation resulted in birth weights of 
twin lambs of 10.9 ,  7. 7 and 5 .7 pounds, respectively (Wal.lace ,  1948 ) .  
In another trial ewes gaining 40.0 and -10.4 pounds during the last 
6 weeks of gestation produced lambs with birth weights for twins of 
10. 4 and 6.7 pounds, respectively. Thes� levels of feeding were 
extreme, but they point out the value of nutrition during the latter 
part of gestation. 
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Smoliak and Slen (1958 ) conducted a 3-year study on the effects 
of certain supplements and methods of feeding during l ate gestation 
on lamb production. One hundred Rornnelet ewes were allotted equally 
to four treatments on the basis of age, weight , condition and sire 
group. The treatments consisted of daily feedings of 3.5 pounds hay 
and 0 .56 pound barley, 3.5 pounds hay and 0 .5 pound linseed oil cake,  
3 .5 pounds hay and one weekly feeding of 24. 7 pounds hay and 3.5 
pounds linseed oil c ake. The ewes receiving the linseed oil c ake 
supplement daily or weekly gave birth to heavier twin lambs than those 
receiving barley or no supplement. It was also observed that a 
greater proportion of the lambs born to ewes receiving protein 
supplement graded good in condition and vigor. The digestible 
protein and total digestible nutrient intake of the ewes supplemented 
with linseed oil c ake or barley closely approximated or exceeded the 
N.R.C. (1957 ) requirements for pregnant animals. The total 
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digestible nutrient intake on the control ewes was below the required 
arnount, but they received an adequate level of protein. Consequently, 
this protein level could account for the fact that no significant 
difference was obtained in the birth weights of single lambs. 
Jordan and Gates (1961 ) studied the effects  of grain feeding 
the ewe and/or creep feeding. the lambs on lamb gains. Both creep 
feeding the lambs  and grain feeding the lactating ewes increased lamb 
gains significantly. 
� Production 
Good feeding during gestation produces greater development of 
udder tissue, indicating a high milk yield potential (Wallace, 1948 ). 
He m�asured milk yields and reported that ewes gaining 30.7 pounds of 
weight during the last 6 weeks of gestaticn pro:iuced a mean milk yield 
of 155 percent more than the poorly fed ewes gaining 1. 2 pounds during 
this period. In a second trial when ewes on a high plane of nutrition 
gained 40 pounds and those on a low plane lost 10. 4 pounds during the 
last 6 weeks of gestation, mean milk yield for ewes on the high plane 
was 125 percent of that of ewes on the low plane. The ewes were fed 
during lactation on levels sufficient to maintain their live weight. 
Since the low plane ewes were lighter, they received less feed. Milk 
yields were a reflection of the differential in quantity of feed both 
before and after lambing. 
Barnicoat, Logan and Grant (1949a, b )  studied the milking 
records of· over 200 Romney ewes during a 5-year investigation. Some 
important factors which they found influenced milk yield were (1) age 
of the ewe, (2) time of lambing , (3) health of the ewe , (4) number of 
lambs suckled , ( 5) genetic factors and , most prevalent of all, 
(6) plane of nutrition. 
Research with over 5 0  sheep on a controlled feed intake 
( Barnicoat tl al. , 1949b, figure 2) showed the following results : 
( 1) feed during pregnancy was important for maintaining milk yield 
· during the latter part of lactation but had only moderate influence 
on total milk yield, ( 2) feeding during �actation was the primary 
factor influencing both initial and total milk yield and (3) maximum 
milk yield was obtained by liberal feeding during late gestation and 
throughout lactation. It was also noted that singl� lambs were , in 
the case of high producing ewes , unable to consume all the milk , 
particularly during the early stage of life. The correlation 
coefficient between milk consumed and gains in live weight of lambs 
was the highest 4 to 6 weeks after parturition , because lambs were 
able to consume all milk produced and milk secretion was also at its 
peak. 
The work of Wallace (1948) and Barnicoat et al. (1949a, b) has - -
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shown that the live weight of the lamb is highly correlated with milk 
yield, the correlation coefficient being approximately 0.90 at one 
month of age and decreasing to 0.70 at 3 to 4 months of age. The 
intake of supplementary food increases as the milk :intake decreases. 
With declining correlation between the milk yield and the live weight 
of a lamb, . there is an increasing correlation between the supplementary 
food intake and the live weight of the lamb. 
4 6 8 10 1 2  
Lactation (Weeks) ·-
80 
· o'-�-�---'-------
I0 1 2  2 4 6 8 
Lactation (Weeks) 
H. L. means high plane 
nutrition before lambing , 
low plane after lambing 
1 - H. H. Singles 
2 - H. H.  Twins 
J - L.L.  Singles 
4 - L.L .  Twins 
5 - H.L. Singles 
6 ·- H.L. Twins 
7 - L. H. Singles 
8 - L . H. Twins 
Figure 2. Average lactation curves of Romney ewes on high 
and low planes of nutrition (Barnicoat et al. , 1949a). 
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Over a period of 3 years Coop (1950) studied the effects of 
high and low nutrition on 1750 ewes during gestation. Using breeding 
ewes in average condition before breeding, Coop accepted as a standard 
of a high ievel of feeding a live weight gain of 25 to 40 pounds from 
breeding to lambing. A gain of plus or minus 5 pounds was considered 
to be a low level of feeding. The feeding levels were obtained by 
keeping the ewes on high quality pasture for a high level of nutrition 
and by stocking heavily on poor pasture for a low level. Data from 
this study showed that a high level of nutrition during pregnancy 
produced several interrelated effects : (1) it reduced ewe and lamb 
mortality, (2) birth weights were about 0 .5 pound heavier and (3) by 
inducing a greater milk flow in the ewe it caused a greater rate of 
live weight gain in the lambs thus leading to more lambs weaned and 
at a heavier weight. 
Studying over 300 lactations from New Zealand Romney ewes, 
Barnicoat _tl .&• (1956) found that milk production of ewes is the 
major factor influencing the rate of gain on lambs. They also 
concluded that the factor most capable of influencing the quantity 
of milk produced was the level of nutrition during later gestation 
and during lactation. 
Thomson and Thomson (1953) investigated the level of a diet 
and its effect upon the milk yield and the growth of the lamb. Their 
data showed that milk yield of two-year-old, housed, Sutherlandshire 
Cheviot e�es on a fairly high plane . of nutrition during late gestation 
(approximately 630 grams gross digestible energy per day) and 
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lactation (approximately 810 grams gross digestible energy per day) , 
ewe suckling one lamb , was approximately 20 gallons in a 13-week 
lactation period. This figure compares with 11 gallons for ewes that 
were maintained on little more than half the quantity of nutrients 
supplied to the high plane ewes. Substantial increases in nutrients 
(approximately JOO to 400 grams gross digestible energy per day) 
offered to the low plane animals immediately after lambing did not 
increase the milk supply quickly enough to be of full benefit to the 
lambs. A retarding effect on udder development of the ewes on the 
low plane of nutrition was observed when they gave birth to larger 
lambs, thus reflecting a lower milk yield. Lambs transferred at birth 
from ewes on a high plane of nutrition to ewes on a low plane had a 
higher mortality rate , while lambs transferred at birth from -low plane 
to high plane ewes were able to take advantage of the greater milk 
supply , although at weaning they were still smaller than those con­
ceived and reared by high plane ewes. 
Twenty western ewes of mixed Rambouillet and Columbia breeding, 
ten with single lambs and ten with twin lambs, were used in a 2 x 2 
factorial experiment by Gardner and Hogue (1964) to study the effect 
of two levels of digestible energy and the number of lambs suckled 
on milk production and lamb growth during the first 90 days of 
lactation. The digestible energy values were approximately 96 percent 
and 113 percent of the requirements of lactating ewes for the first 
8 to 10 weeks of lactation as recommended by the �.R.C. (1957) .  The 
peak of lactation was higher and it was reached at a later time when 
the higher digestible energy levels were used (ffgure J) • 
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Figure J. Average daily milk production during the first 
12 weeks of lactation ( Gardner and Hogue, 1964). 
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A substantial difference in milk production between ewes 
suckling single versus twin lambs was observed in the first week of 
lactation, but by the tenth week yields were approximately equal. 
The 90-day lamb weights were significantly increased by feeding the 
higher energy levels to ewes, and single lambs were significantly 
heavier than twin lambs when· compared on an individual lamb basis. 
The correlation coefficient of milk yield with 90-day lamb weights 
was 0. 8J. The correlation coefficient between milk yield during the 
fourth and sixth weeks of lactation and total milk production were 
0. 87 and 0. 86, respectively. 
� Production 
According to Ray and Sidwell (1964) growth of the wool fiber 
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is a continuous process which is regulated by inheritance, nutritive 
intake, general physiological conditions and random environmental 
variables. Consequently, growth of the wool fiber may be altered if 
some phenomenon interferes with this physiological - process of growth � 
They studied the effects of breeding groups, age of ewe, year, weight 
of ewe, staple length ,  type of parturition, lactation and subsequent 
pregnancy on 2424 grease fleeces and 1451 clean fleece weights. The 
ewes were classified according to the type of parturition, lactation 
and subsequent pregnancy. The grease and clean fleece weights used . 
in this study were taken just prior to lambing. This time of shearing 
allowed most of the effects due to the three factors under study to 
be reflected in the wool yield. The average gre�se fleece weights 
were 7. 07 pounds and the clean fleece �eights were J. 60 pounds. 
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Partial regression of clean fleece weight on staple length , body weight 
of the ewe and grease weight were 0 .09 pound , 0. 02 pound and 0. J2 pound, 
respectively. The regression of grease fleece weight on staple 
length and body weight of the ewe were 0.20 pound and 0. 04 pound , 
respectively. The effects of parturition and lactation on wool pro­
duction were very pronounced, with ewes giving birth and nursing twins 
or single lambs producing significantly less clean and grease wool 
than ewes not producing any lambs. The _effects of pregnancy on wool 
production were less pronounced than that of parturition and lactation. 
Ewes pregnant with a single lamb did not produce significantly less 
grease wool than ewes which failed to lamb. However, the difference 
in clean wool was significant. As the ewes ' age increased, there was 
significantly less clean and grease wool produced. 
Coop (1950) found that wool production was infiuenced by the 
level of nutrition to a much greater extent during gestation than 
during lactation. A mean difference in grease wool production between 
high and low planes of nutrition of 0.09 pound per week indicates that 
considerable difference in wool production can be anticipated between 
well fed and poorly fed ewes during gestation. During l actation a 
mean difference of 0. 0J pound wool per week indicates that the level 
of nutrition during lactation is relatively unimportant. 
Ewes receiving linseed oil cake produced more grease wool than 
ewes receiving barley or no supplement (Smoliak: and Slen, 1958). A 
small significant increase in clean wool weight was obtained from oil 
cake feeding when compared with the control group. No significant 
difference in average staple length or fiber thickness was found. 
No significant effect on wool production was noted when non-
lactating ewes were fed alfalfa-bro,ie hay at levels which per.nit ted 
the� to lose 5 to 10 percent of their body weight, to maintain their 
body weight or to increase body weight by about 10 percent (Jordan 
and Hanke, 1963 ) .  Restricted grazing time of nonlactating ewes to 
about 52 percent of the normal grazing time had no significant effect 
on fleece weights (Jordan and . Wedin, 1961 ; Jordan and Marten, 1965) .  
Internal Parasites 
Gastrointestinal nematodes continue to be a serious problem to  
the sheep industry. The large stomach worm (Haemonchus c ontortus) · is 
the most important of these nematodes. Within a sheep flock, 
variation in age, size, behavior and milk supply to the lamb may 
exert a very large influence on the level of parasitism. 
Tiwari � &• (1963 ) worked with 20 lambs frcxn ewes that were 
heavily parasi tized with gastrointestinal nematode·s (mostly 
Haemonchus contortus).  These lambs were weaned at approximately 85 
days of age and left in drylot apart from their dams. They were 
slaughtered approximately 70 days after weaning. At the time of 
weaning the ewes were passing an average of 5300 nematode eggs per 
gram of feces, while the lambs were passing none. At the time of 
slaughter the lambs were passing an average of 80 eggs per gram. 
Extremely few adult n�natodes were found in the lambs at slaughter. 
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Lindahl tl &• (1961 ) observed three different groups of lambs 
from March to September that were raised on drylot, - "clean" pastures 
and parasite contaminated pastures, re�pectively. Each group was thus 
exposed to low, moderate and high levels of parasitism, respectively. 
All lambs were on phenothiazine-salt prophylaxis. The principal 
parasites observed in the pasture lambs were Haemonchus contortu s and 
Strong:yloides papillosus which caused anemia and inhibited growth. 
In the d.rylot group , significant parasitism did not develop and 
anthelmintic was unnecessary. 
Raising sheep in drylot · or on slotted floors is believed to 
minimize worm infestations. Mansfield, �ewis and McKibben (1967 ) 
reported that lambs were raised free of parasites on slotted floors. 
Ross and Lawson (1962) stated that worm egg counts were significantly 
higher and hematocrits lower for lambs on pasture than those in 
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drylot. Lewis, Mansfield and Hinds (1961) suggested that internal 
parasite infestations can be effectively controlled (as measured by 
fecal egg counts and hematocrits) when lambs are not allowed to pasture 
with the ewes. Watson (1962) stated that a method for raising lambs 
relatively parasite-free on slotted floors is effective and economical 
from the standpoint of labor management and facilities. 
Levine .tl &• (1960) conducted a comparison of nematode egg 
counting techniques for cattle and sheep feces. The McMaster 
Dilution Technique was found to be far superior to the Direct 
Centrifugal flotation (DCF) Technique for counting strongyle nematode 
eggs (table J ). 
Levine � al. concluded that for valid comparisons of fecal 
egg counts . to be made between different laboratories a standard 
TABLE 3 .  CCl1PARISON OF STRONGYLE NEMATODE EGG COUNTING· MHNIQUES 
FOR CATTLE AND SHEEP F_EX;ES (LEVINE fil: &_. )  
Mean number of eggs found and percentage of 
Mean no. of the number found .bi the McMaster Techni9ue 
Species egg feces Direct Centrifu al flotation Techni ue 
and found by Sheather ' s  331 g liter . Sat. Sat. 
Series number McMaster Direct sugar zinc zinc sodium 
(no. ) of animals Techniquea count soln. sulfate sulfate nitrate 
1 13 sheep 285 • • • •  11 • • • •  • • • •  • • • •  
2 15 cattle 78 • • • •  22 • • • •  • • • •  • • • •  
3 24 cattle 135 • • • • • • • •  22 27 • • • •  
4 26 cattleb 351 • • • •  46 • • • •  • • • •  36 
5 13 cattle0 783 92 51 • • • •  • • • • 56 
a Flotation fluid, Sheather ' s  sugar solution. 
b Two counts made on each sample by each technique. 
c Two counts made on each sample by McMaster and Direct Centrifugal flotation Technique. 
All. eggs in 0.1 grams of feces counted in the direct count. 
l\) 
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counting technique must be used. Because of its speed and accuracy, 
the McMaster Technique is best for this type of evaluation of cattle 
and sheep feces. 
26 
EXPERIMEN TAL PLAN 
Objectives £f. the Experiment 
This . experiment was designed with the following objectives : 
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1. To compare three different systems of farm flock management. 
2 .  To compare the effects of total confinement on the ewe over 
a period of time. 
J. To compare the feed cost of ewes kept in confinement year 
round with thos e grazed on pasture during the summer months and kept 
in drylot during the winter months. 
4. To compare wool producti on of ewes raised under the three 
systems . 
5. To compare lamb producti on and lamb growth up to weaning 
of ewes raised under the three systems. 
Experimental Procedure 
Two hundred sixteen yearling white-faced ewes, showing a 
predominance of Columbia breeding , were purchased in the fall of 1966. 
The ewes remained in this study unless they died, were barren two 
years in a row or had any disease or malfunctioning that would affect 
their productivity. 
The ewes ranged in weight from 79 to 133 pounds. They were 
stratified according to individual weight and randomly allotted to 
nine different lots. The nine lots of 24 ewes each averaging approxi­
mately 101. 5 pounds were assigned to three treatments. The treatments 
were as follows : (1) pasturing _ of ewes during the summer, drylot in 
winter and convention al floor in the lambing house ; (2 ) confinement 
of ewes all year in drylot, slotted floor in the lambing house and 
(J) confinement of ewes all year in drylot , conventional floor in the 
lambing house. 
The lambing houses were used for confinement of ewes from four 
weeks before lambing until weaning, except when the ewes were turned 
out to eat during the day. Each house contained approximately 294 
square feet of floor space or about 12. J_ square feet of floor space 
per ewe and her lamb(s). The elevated slotted floor was made out of 
one-inch dressed pine . Slats were 2 :inches wide with a three-quarter 
inch spacing. The conventional floor was a dirt floor with straw 
bedding. The drylot contained about 45 square feet per ewe. 
All ewes were fed alike during the adaptation period ( fall of 
1966 to the spring of 1967 ) .  During the adaptation period each ewe 
received J pounds of hay per day during early gestation. During the 
last 4 weeks of gestation each ewe received 4 pounds of hay and 0. 25 
pound grain per day for the first week, and this was increased 0. 25 
pound every week until it reached 0. 75 pound grain per ewe per day. 
During lactation each ewe received 4 pounds of hay and 1 pound of 
grain per day. The above feeding program for the last 4 weeks of 
gestation and lactation was used for treatments during the three 
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years of the experiment. During the nonlactating period of 1967 , each 
ewe in confinement received approximately 4 pounds of hay and 0. 35 
pound of grain per day so it would gain approximately the same weight 
as those ewes on pasture treatment. During the second and third year 
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of the experiment the ewes in confinement were fed a maintenance ration 
during the nonlactation period. The pasture treatment ewes were turned 
out to pasture in the spring of 1967 and were rotated between pastures 
as grass growth permitted (approximately every two weeks on alfalfa­
brome pasture). 
During the flushing period the ewes in confinement received 
a�ditional grain and hay to put them in a gaining condition, while the 
ewes in the pasture treatment were rotated to a new grazing area. The 
ewes were flushed for 30 days prior to breeding during the first year 
and for 14 days prior to breeding the second year. During the second 
year all the ewes were synchronized. A 14-day flushing period before 
breeding during the third year did not put the ewes in a gaining 
condition. Therefore, they were also fed grain· during the 39 days of 
breeding. 
The grain ration consisted of a 60-40 corn �d oats mixture with 
trace mineralized salt offered free choice. During the nonlactation 
period and the first part of gestation, a first cutting of alfalfa hay 
was fed to the ewes in confinement. Second and third cuttings of 
alfalfa hay were fed to all the ewes during late gestation and 
lactation. 
E'wes were weighed at the beginning of these production periods : 
when pasture treatment ewes were put on pasture, when they were 
flushed, when they were bred and 4 weeks before they lambed. 
To reduce sire effects, each year the ewes were randomly 
allotted across trea��ents and replications to breeding groups. 
Hampshire, Suffolk or Columbia rams were used. 
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The ewes were sheared approximately 2 to 4 weeks before lambing. 
Wool data were collected from the ewes all three years, and during the 
third yea:r a side sample was collected from each ewe. From this side 
sample , clean wool yield and staple length were determined. 
Lamb production data were collected from the ewes on the various 
treatments and replications. Birth weight, rate of gain to approxi­
mately 30 days of age, rate of gain to weaning ( approximately 60 to 
70 days of age) and the amount of feed c.onsumed per lamb to weaning 
were obtained. Birth weights were taken about 2 to 3 hours after 
birth. 
Creep was provided to the lambs as soon as they were released 
from their individual lambing pens. This was about 2 to 3 days after 
birth. Lambs were fed creep ration number 1 ( appendix table 1) until 
they were about 30 days old. For the next 2 weeks they were fed a 
50-50 mixture of rations number 1 and 2 in 1968 , while in 1969 and 
1970 a mixture of rations number 1 and 3 were fed. The lambs were 
self-fed a pelleted ration number 3 until weaning. 
At about 14 days of age lambs were docked and castrated. When 
the 30-day weights were taken, the lambs were vaccinated with 
Clostridium perfringens � type D, for the prevention of enterotoxemia. 
Internal parasite infestation of the ewes and lambs was studied 
during the sunnner of the third year. Six ewes and 30 percent of the 
lambs from each replication were randomly selected for this test. 
Seven fecal samples from the ewes and five fecal samples from the 
lambs were collected , and parasite eggs were counted by using the 
H-L 4100 McMaster' s Fecal Counting Chamber. The procedures used were 
those included with the H-L 4100 McMaster 1 s Fecal Counting Kit as 
follows: 
1. Fill the plastic vial to the lower line with a saturated 
solution of magnesium sulfate. 
2. Fill the vial to the upper line with feces (2 grams ). 
J. Mix thoroughly. 
4. Keeping the mixture in motion� withdraw one dropper full 
and place it quickly in the counting chamber, making sure the marked 
area in the cell is filled. 
5. Let it stand for a few minutes to allow the eggs to  come 
to the top. Place the cell on the microsc ope stage and count the 
eggs in the marked area. 
6. Multiply the count by 100 to get the number of eggs per 
gram of feces. ( In making the c ount, first focus on the line marking 
the edge of the area to be c ounted and then work up and down 
systematically across the area. Do not focus on the bottom of the 
cell ; the nematode eggs are at the top. ) 
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Chi-square was used to analyze lamb production data. All other 
data were analyzed by the least square analyses of variance. 
RESULTS AND DISCUSSION 
.Adaptation Period 
From November 2 , 1966, to June 8 ,  1967 , was a period of 
adaptation for the ewes. Prior to this period all the ewes had been 
on pasture ; thus confinement did not influence the ewes ' perfor:mance. 
During this period all the ewes were fed alike and fed more feed, 
hoping to get more size and scale on the ewes. All the ewes were 
housed on straw bedding during lambing. The lambing percentage of 
ewes bred was as follows : treatment 1 (pasture) , 85 percent ; 
treatment 2 (slotted floor) , 79 percent ; and treatment 3 ( straw 
bedding) , 92 percent. There was a high percentage of ewes barren 
(18 , 26 and 13, respectively, for treatments 1 , . 2 and J) .  The lack 
of size, scale and maturity of these ewes was an important factor in 
influencing the nu.�ber of barren ewes. During this period of 
adaptation four ewes were removed from the experiment. Two of these 
ewes died in treatment 1 ( one ewe died during lambing , while the 
other ewe had a vaginal prolapse) , and the other two ewes died during 
lambing in treatment 3. 
� Re�oved From .1h!i Exp€riment 
During the past three years there have been 37 ewes removed 
from the experiment. In treatment 1 (pasture) , 8 ewes have been 
removed : 1 ewe was barren two yea:rs in a row; 1 ewe died during 
lactation, '  cause unknown ; 4 ewes died from a vag:µ1al prolapse ; 1 ewe 
died from an anemic condition while on pasture ; ·and 1 ewe disappeared 
while on pasture ( either stolen or ran away). 
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There were 19 ewes removed from treatment 2 (slotted floor) :  
.5 ewes were barren two years in a row·; 2 ewes died during lactation, 
cause unknown ; 4 ewes died due to overexposure to cold ; 4 ewes died 
from vaginal prolapses ; 2 ewes died from being anemic (one ewe during 
late gestation and the other ewe during the nonlactating period) ; 
1 ewe had a damaged udder due to mastitis ; and 1 ewe died from a side 
r�ptu.re during late gestation. 
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Ten ewes were removed from treatment 3 ( straw bedding) :  3 ewes 
were barren two years in a row ; 2 ewes had da�aged udders due to 
mastitis ; 1 ewe choked while eating ; 2 ewes died from a vaginal 
prolapse ; l ewe bloated ; and 1 ewe had a constricted vagina. 
Death losses from overexposure to cold and fro� vag:inal 
prolapses occurred du.ring the third year. Environmental temperatures 
were below zero with high winds, resulting in a chill factor of 50 to 
60 degrees below zero du.ring the night after ewes in the first 
replication of each treatment had been sheared. The ewes on slotted 
floors were not able to maintain body heat sufficiently and died. 
Ewes in the straw bedded houses showed evidence of being cold ; however, 
this temperature did not affect the health and well being of the ewes. 
Losses from vaginal prolapses occurred in all treatments. 
These prolapses occurred after several days of warm temperatures. It 
is suspected that mold in the roughage may have caused excessive 
estrogenic stimulation. Vaginal prolapses ceased when roughage free 
of mold was · fed. 
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More ewes were barren for two consecutive years in the confine­
ment lots than those ewes allowed pasture during the summer (1, 5 and 
J, respectively, for pasture, slotted floor and straw bedding). 
Approximately twice as many ewes (excluding those ewes dead fran 
overexposure to cold and from vaginal pr olapse) were removed from the 
confinement treated lots as from the pasture treated lots. 
Nutrition of � �  
The grain ration for the ewes during flushing, late gestation 
and lactation and the average feed consumption per ewe per day are 
shown in appendix tables 2 and 3 ,  respectively • .All the ewes in the 
experiment were fed at the same rate during the above periods ; 
therefore, the average feed consumption per ewe per day was deter­
mined by the amount of feed fed per day per lot and . the number of 
ewes in that lot. The average pounds of feed consumed per ewe per 
day during the period (lambing to pasture ) are lower than what the 
ewes received during lactation, since the ewes were lactating only 
part of this period. During lactation each ewe received approximately 
4 pounds of hay and 1 pound of grain per day, except during the 
third year when the ewes on treatment 1 received 3 pounds of hay and 
1 pound of gra.jn. During the third year ( 1969-70 )  the ewes on 
treatments 2 and 3 lacked condition during lactation ; therefore, the 
a'1Jount of hay fed was increased during the second week of lactation 
to 4 pounds '.' After the lambs were weaned, the amount of hay fed to 
the ewes was decreased to the am ount of feed the ewes would receive 
during the nonlactating period. 
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During the firs t and third yea:r each ewe received approximately 
3 pounds of a bran ration ( appendix table 3) while in an individual 
lambing pen. A hay ·and grain ration was fed during the second year. 
The ewe and her larnb(s ) were kept in this pen approximately 2 or 3 
days depending upon the strength of the lamb (s ). 
Du.rin g  the first year the pasture growth was insufficient 
during flushing ; therefore, the ewes on pasture received supplemental 
feedings of hay and grain. During the second and third year the ewes 
on pasture were rotated to a new grazing area during the flushing 
period. 
The amount of total digestible nutrients (TDN) a ewe received 
in comparison with the National Research Council requirements (N . R. C . ,  
1968 ) during the first 15 weeks of gestation, during the last 6 weeks 
of gestation and during lactation is shown in appendix table 4. The 
composition of the various feeds used to determine .the nutrient 
intake was taken from the average feed compositions stated by the 
N .R. C .  (1968 ) .  
The total digestible nutrients fed to a ewe during gestation 
and lactation, expres sed as a percent of the total digestible 
nutrients required by the N . R. C .  ( 1968 ) ,  are found in appendix 
table 5 . The difference in percentage of total digestible nutrients 
a ewe received is due to the average body weight differences among 
the three treatments. As the weight of a ewe increases, so does the 
daily nutrient requirement. Protein, digestible protein , calcium 
and phosphorus were equal to , or greater than, the requirements set 
up by the N . R .C . (1968 ) for the vario�s periods. 
� � Housing Costs 
The average feed costs for the three years are shown in 
table 4. The price of the various feeds is shown in appendix 
table 6. The first year the feed cost for the ewes on treatment 1 
was about $J. JO less  than for the ewes on total confinement. More 
grain and hay were fed in order to grow out the confinement treated 
ewes during the nonlactating period, thus increasing feed costs. 
During the second and third year the feed cost for the ewes 
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on confinement was about $1 .45 and $2.JO, respectively, higher than 
the cost for the ewes on treatment 1. The difference in cost during � 
the third year was in part the result of feeding the ewes on the 
treatment 1 (pasture ) J pounds of hay per day per ewe during 
lactation, while the ewes on c onfinement received 4 pounds of hay per 
day per ewe. The difference in cost between treatment 1 and treat­
ments 2 and J indicates that it was cheaper to graze the ewes during. ' , 
the nonlactating period than t o  feed them harvested crops. 
The initial cost of the slotted floors was approximately $J. OO 
per ewe. If life expectancy of the slotted floor is estimated at 
about 5 years, the cost �is approximately $0. 60 per ewe per year. This 
life expectancy is based upon the use received in this  study. Ewes 
and/or l ambs were on the slotted fl oor continuously for 3 m onths, and 
ewes had access to floor the remainder of the year. · Good management 
TABLE 4. AVER.AGE FEED COST PER EWE ( DAILY AND TOTAL PER YEAR) 
Treatment 
Year 1 2 
1967-68 Cost/ ewe/day, $ 0 . 036 0 . 045 
Total cost/ewe/year, $ 13 .14 16. 43 
1968-69 Cost/ewe/day, $ 0 . 033 0 . 037 
Total c ost/ewe/yea:r, $ 12. 05 13 . 51 
1969-70 Cost/ewe/day, $ 0 . 032 O . OJ8 
Total cost/ewe/year , $ 11.68 13 .87 
and good handling of the slotted floor could increase its life 
expectancy, thus lowering the cost. 
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0 . 045 
16. 43 
0 . 037 
13 .51 
0 . 038 
13 .87 
The average cost of straw bedding per ewe per year for treat­
ments 1 and 3 was $0 . 63 ,  $1. 35 and $1. 74 for years 1967-68 , 1968-69 
and 1969-70 , respectively. Rain or snow during the spring of the 
second and third years increased the cost of bedding. 
When the average cost of straw bedding is compared with the 
cost of the elevated slotted floor, a sheep producer would save 
about $0 . 64 per ewe per year by using the elevated slotted floor. 
This c ost does not include labor, but during this exper iment it was 
observed that it required about two to three times more labor to 
clean out a lot with straw bedding than one with a slotted floor. 
� Weights 
'!he average weight per ewe during a particular production 
period is given in appendix table 7 .  In 1967-68, weights were not 
taken at the beginning of the pasture period. In· 1968-69 and 
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1969-70, it is easily observed that the ewes on pasture gained more 
weight than did the ewes on confinement (second year 18.6 pounds, 
-.6 pound, -1.9 pounds and the third year 44. 7 pounds, -2. 5 pounds, 
- . 6  pound for treatments 1, 2 and 3 ,  respectively). This change in 
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weight is reflected by the amount of feed or forage the ewes consumed. 
It was the experimental plan· to feed the ewes on confinement only 
enough feed to maintain their body weight during this nonlactating 
pericx:i. 
Ewes on treatment 1 gained approximately two to three times 
more weight during flushing than did the ewes on confinement, except 
in 1967-68 when the pasture growth was insufficient (first year 
5 .1  pounds, 8.5 pounds, 8. 6 pounds ; second year 9. 7 pounds, 4.3 
pounds , 4.0 pounds; and the third year 1.3 pounds, 0.4 pound, 0.9 
pound for treatments 1, 2 and 3, respectively). During the third 
year the ewes on treatment 1 were heavier and carried more condition 
than the previous years, thus reflecting on their gain during this 
period. 
The weight gained by the ewes during the first 15 weeks of 
gestation was greatly affected by the total digestible nutrients they 
received as compared to the National Research Council requirements 
(N.R.C., 1968 ). During the first year the ewes gained 19. 7 pounds, 
20.8 pounds and 21.1 pounds for treatments 1, 2 and 3, respectively. 
The ewes on treatment 1 received approximately 120 percent N.R.C. 
while the ewes in confinement received approximately 128 percent 
N.R.C. During the second and third years the ewes in confinement 
39 
gained considerably more weight than the ewes on treatment 1 (sec ond 
year 7.3 pounds , 16.6 pounds , 14. 9 pounds and the third year 4. 7 
pounds , 12. 3 pounds , 16. 2 pounds for treatments 1,  2 and 3 ,  respec­
tively). The ewes on treatment 1 were considerably heavier and showed 
more c ondition at the beginning of this period. Since all experimental 
ewes were fed the s ame amount of feed per ewe each day, the heavier 
ewes in treatment 1 received less  feed proportionate to body weight. 
The weight changes were als o  influenced . by the total digestible 
nutrients received as compared to National Research Council require­
ments. The ewes received the following percentages of total 
digestible nutrients : during the second year 94, 107 and 107 and 
du.ring the third year 88 , 107 and 115 for treatments 1, 2 and 3 ,  
respectively. 
The average weight per ewe at the time the ewes on treatment 1 
were turned out to pasture was about the s ame for all treatments. 
However , the ewes on treatment 1 lost more weight from four weeks 
before lambing until going to pasture (first year -28. 6 p ounds , -28. 9 
pounds , -19. 9 pounds ; second year -42. 2 pounds ,  -13. 4 p ounds , -23.3 
pounds and the third year _35. 5 pounds , -6. 2 pounds , -7. 1  pounds for 
treatments 1,  2 and 3 ,  respectively). This difference in weight. loss 
may be due to the proportionately lower amount of total digestible 
nutrients the ewe received during lactation ( appendix table 5) , a 
higher lambing percent _ or an increase in wool production. Ewes were 
in full fl�ece when weighed four weeks before lambing ; however , they 
were sheared prior to the pasture period. 
• 
� Production 
The average pounds of wool produced per ewe per year are shown 
in figures 4, 5 and 6 for treatments 1, 2 and 3 ,  respectively. Least 
squares analysis of variance on wool production is shown in appendix 
table 11. 
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Wool production decreased significantly (P < . 05) with years and 
the age of the ewes ( table 5) � The nutrition level of the ewes 
during the nonlactating period could -- well affect the growth of the 
wool fiber, as wool growth is a continuous process. Over the period 
of 3 years the ewes on treatment 1 produced 0.5 to 1 . 9  pounds more 
wool than the ewes in confinement. Jordan and Hanke (196.3 ) found 
that there was no significant effect on wool production when non­
lactating ewes were permitted to maintain their body weight, to lose 
5 to 10 percent of their body weight or to increase their bod y  
weight by 10 percent. The ewes on treatment 1 gained 20 to 40 
percent more weight during the nonlactating period than did the ewes 
in confinement. Additional weight gains did not bring about a 
significant difference in wool production, thus agreeing with the 
findings of Jordan and Hanke (1963 ) .  
The ewes in replication 1 of the pasture treatment ( figure 4) 
produced from 2. 2 to 2. 9 pounds more wool per ewe than those ewes in 
replications 2 and .3 during the second year. This significant 
replication-treatment interaction (P <. 0l) may be attributed to the 
number of barren ewes and the decreased lambing percentage of ewes 
in replication 1. There· were 17. 4 percent barren ewes in replication 1 
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TABLE 5 .  AVERAGE POUNDS OF WOOL PRODUCED PER 
EdE PER TREA'IMENT Al1D PER YEAR 
Treatment 
Year 1 2 3 
lb lb lb 
1967-68 9. 8 9. 3 9. 3 
1968-69 . 9 . 3 7. 4  8. 0 
1969-70 8 .• 4 7.9  7. 7 
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as compared to no barren ewes in replications 2 and 3. The lambing 
percent of ewes bred was considerably lower for replication 1 (ll7. 4 
versus 145. 0). Ray and Sidwell (1964) reported that the effects of 
parturition and lactation on wool production were very pronounced, 
with· ewes giving birth and nursing twins or single lambs producing 
significantly less clean and grease wool than ewes not producing any 
lambs. As the ewe ' s age increased, there was significantly less clean 
and grease wool produced. 
The length of staple ranged from 2. 6 to 2. 8 . inches, and the 
percent of clean wool from the side sample ranged from 63 to 69, with 
no significant difference between treatments. 
� Production 
The lamb production of the ewes is shown in appendix tables 8, 
9 and 10. The respective average lambing percentages per ewe bred 
during 1968, 1969 and 1970 are as follows : treatment 1 - 102, 136, 
172 ; treatment 2 _ 100, 100, 106 ; and treatment 3 - 96, 102, ll6. The 
l ambing percentage for ewes bred is generally below the expected level 
of 150 percent ,  especially for the ewes in confinement. Chi-square 
analysis shows that the ewes on treatment 1 produced significantly 
(P �. 01 ) more lambs per ewe bred than did treatments 2 and 3 during 
the three years. 
The average lambing percent of ewes lambing increased e
fch 
year for treatment 1 while treatments 2 and 3 remained about the same 
(first year 118 , 118 , 118 ; second year 145 , 121 , 113 ;  and the third 
yea:r 175 , 112 , 120 for treatments 1 ,  2 and 3 ,  respectively) . 
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These results agree with Dahmen and Bell (1968) who reported 
that ewes on irrigated pasture produced more lambs per ewe bred than 
did the ewes on confinement. They also stated that increasing the 
amount of hay from 2 to 4 pounds per ewe per day to ewes in confine­
ment du.ring the nonlactating period did not significantly change the 
lambing percent. Light and Tilton (1970 ) also observed a poor lambing 
percentage from ewes bred when fed either 70 or 90 . percent o f  National 
Research Council energy requirements. However, Jordan and Wedin 
(1961 ) and Jordan and Hanke (1963) observed that plus or minus weight 
changes in ewes during the nonlactating period were without signifi­
cant effect on lambing percent. 
The percentage and number of barren ewes is shown in appendix 
tables 8 ,  9 and 10. The average percent of barren ewes for treatments 
1 ,  2 and 3 during the first year was 12 , 16, 19 ; second year 6,  18 , 10 ; 
and the third year 2 ,  5 and J. Durin_g the first two years the percent 
of  barren ewes was generally higher than the expected level o f  10 
percent. Chi-square analysis shows that . there were significantly 
( P  ( • 05) fewer barren ewes on treatment 1 during the three years than 
on treatments 2 and J. The percent of barren ewes in all treatments 
was the lowest during the third year, but this may be expected since 
ewes barren for two consecutive years had been permanently removed 
from the experiment·. 
The level of nutrition the ewes received during the non­
lactating period may have had an effect upon the percent of dry ewes. 
Light and Tilton ( 1970) observed a higher percent of barren ewes when 
ewes were fed either 70 or 90 percent of National Research Council 
energy requirements during the nonlactating period. The performance 
of the 90 percent level ewes was somewhat better than that of the 70 
percent level ewes although neither was satisfactory. 
Average birth weight per lamb is shown in figures 7 ,  8 ,  9 and 
10. Least squares analysis of variance of birth weig hts is found in 
appendix table 12. 
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The average birth weight for all lambs born during 1968-69 was 
significantly ( P <. 0l) heavier (about 2 pounds) than the weight of lambs 
born the other years ( table 6). This weight difference was observed 
for both twin and single lambs. A high level of nutrition during the 
last 4 to 6 weeks of gestation did not produce this increase in birth 
weig hts, since the total digestible nutrients ( expressed as a percent 
of N . R. C .  requirements) fed to the ewes was the lowest that year 
( first year 87, 87, 91 ; secorrl year 75 , 82, 78 ; third year 100 ,  109, 
109 for tre.atments 1, 2 and 3, re spec ti vely) • 'lliese results are not 
in agreement with Wallace ( 1948) who stated that the level of 
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TABLE 6. AVERAGE BIRTH WEIGHT PER LA'1B BORN FOR YEAR, 
TREA'lM EN T  Al'W REPLICATION 
Replication 
Year Treatmen t 1 2 3 
lb lb lb 
1967-68 1 ll.9 9. 7 ll. 2 
2 9. 8 ll. 8 10. 3  
3 11. 1 10.9 10.9 
1968-69 1 12. 8 13.1  12. 5 
2 13.4 12. 2 12.9 
3 12.3 13.6 11.9 
1969-70 1 10.5 10. 7 9.6 
2 12.0 9.9 10.5 
3 10. 2 10. 3 9.8 
nutrition for the ewes during the first 91 days of gestation had 
little effect on fetal growth ; however, during the last 53 days of 
gestation the level of nutrition greatly affected the size of  the 
fetus at birth. 
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The significant difference in birth weights for year-treatment-
replication interaction was due to a considerable variation in lambing 
percentage per ewes lambing within replications during the three years. 
Average birth weights of single lambs during the three years was about 
2. 2 pounds heavier than lambs born as twins (P �.05 ). The average 
birth weights for ewe lambs born twins (straw bedding ) during 1969-70 
were lower than expected due to 3 twin lambs which weighed from 6 to 7 
pounds. 
No ·significant difference was found in birth weights due to sex. 
Average birth weights of ewe l�nbs ranged from 10.1 to 12. 2 pounds, 
and the average birth weights of ram lambs ranged from 10. 3 to 12.6 
pounds, respectively, for twins and singles. 
Ewes on treatment 1 produced more pounds of lamb at birth per 
ewe bred than did the ewes on confinement (15.5 pounds versus 11. 6 
pounds). More lambs born per ewes lambing plus fewer b arren ewes 
added up to more pounds of lamb produced per ewe. 
� Performance 
Average rate of gain per day per lamb at 30 days of age and at 
weaning is shown in figures 11, 12, 13 and 14 and in appendix tables 
8, 9 and 10. Least square analysis of variance on rate of gain per 
lamb at 30 days of age is shown in appendix table lJ. 
The average rate of gain per day per lamb at 30 days of age 
did not show a significant difference between treatments. Lambs on 
treatments 1, 2 and J gained 0.51, 0. 51 and 0.52 pound per day, 
respectively. The average rate of gain per day for a single lamb was 
0.57 pound compared to 0. 46 pound for a twin lamb (P < . 05 ). Gardner 
and Hogue (1964) showed that ewes with twin lambs produce more milk 
than ewes with single lambs. Although the ewes with twins produce 
more milk, they do not produce twice as much milk as a ewe with a 
single lamb, thus resulting in a lower rate of gain for twin lambs. 
The various replications per treatment did not have an equal 
number of singles or twins ; thus the number of wether or ewe lambs 
varied, resulting in a significant (P <'.:. . 05) treatment-replication-sex 
interaction. Tiierefore, if one replication would . have mainly twin 
lambs and of those twins only a few ewe .lambs, their rate of gain 
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X 
could be lower than another replication that had approximately a 
50 :50 ratio of twins or singles and wether or ewe lambs. Wether 
lambs gained faster th an ewe lambs (0 .53 pound versus 0. 50 p ound),  
but this difference was n ot significant. 
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Least squares analysis of variance on daily rate of gain at 
weaning is showri in appendix table 14. The average rate of gain for 
l�bs was 0. 56, o.60 and 0.57 pound for treatments 1, 2 and 3 ,  
respectively. This difference between treatments was significant at 
the 5 percent level. Although the treatment differences were 
significant, it did not take into account the different lambing 
percentages of the various treatments. Treatment 1 had more twins, 
but this did not result in a significant difference between treatment­
single or twin interaction. Ewes on treatment 1 were l arger at the 
beginning of lactation but received less total digestible nutrients 
proportionally to their size than did the ewes on treatments 2 and 3. 
The ewes on treatment 1 showed a greater loss in weight from 4 weeks 
before lambing until going to  pasture. We can assume that these ewes 
mobilized their body reserves for the production of milk. The extra 
milk produced by this means was needed to support the larger number 
of twins in the pasture lots. 
The lambs on treatment 1 were lighter in weight at weaning time 
and consumed less total feed than the lambs on treatments 2 and 3. 
The pounds of feed consumed per lamb fro� birth to weaning age are 
sh own in table 7 ,  and the pounds of feed consumed per lamb per pound 
of gain are sh own in table 8. All the lambs in each replication were 
TABLE 7 .  AVERAGE POUNDS OF FEED CONSUMED PER LAMB 
FROM BIRTH TO WEANING 
Treatme nt 
Year 1 2 3 
lb lb lb 
1967-68 42 .5 49.4  49.5 
1968-69 50 .5  64.9 60. 2 
1969-70 30 . 1  39 .4 37. 3  
TABLE 8 .  AVERAGE POUNDS OF FEED CONSUMED PER LAMB 
PER POUND OF GAIN FROM BIRTH TO WEANING 
Treatment· 
Year 1 2 3 
lb lb lb 
1967-68 0 . 98 1. 12 1 . 12 
1968-69 1 .43 1. 83 1 .53 
1969-70 0 . 74 0. 71 0. 76 
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fed together so that the figures in tables 7 and 8 are averages for 
the treatment. Both least squares analysis of variance for the 
average pounds of feed consumed per lamb from birth to weaning 
(appendix table 15) and the average pounds of feed consumed per lamb 
per pound of gain ( appendix table 16 ) show that there was a highly 
significant difference ( P  4(. 01 )  between years. The average pounds of 
f�ed consumed per lamb per year were 41. 1 ,  51. 2 and 49. 0 pounds for 
years 1 ,  2 and 3 ,  respectively. The · pounds of feed consumed per 
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lamb per pound of gain per year were 1. 1, 1.6 and 0. 7 for years 1 ,  2 
and 3 ,  respectively. The difference between years is due to the 
variation in age of the lambs at weaning and the number of twin lambs. 
During the first year the average age at weaning was approximately 
71. 7 days, the second year 75. 0 days and the third year 60.1 days. 
Wallace (1948 ) and Barnicoat et &• ( 1949a, b) reported that the intake 
of supplementary food increases as the milk intake . decreases. 
Single lambs gained 0. 62 pound per day while twin lambs gained 
0 .53 pound per day. This difference between singles and twins was 
significant ( P < . Ol ). Gardner and Hogue (1964 ) noted that single 
lambs were significantly heavier than twin lambs 'When com.pared on an 
individual lamb basis. 
At weaning wether lambs had gained 0. 60 pound per day while ewe 
lambs had gained 0. 55 pound per day. This was highly significant 
( P <.  . 01). 
Internal Parasites 
The number of eggs counted per · gram of fecal material gives an 
indication of the degree of infestation of internal parasites in the 
... 
ewe or lamb. The total munber of eggs ( Haemonchus contortus) counted 
per gram for six ewes in a replication is shown in table 9. Least 
squares analysis of variance for replication, treatment and 
replication-treatment interaction is shown in appendix table 17. A 
highly significant difference was found between trea'bnents (P < . 01). 
Replication-treatment interaction was not significant. 
TABLE 9. TOTAL NUMBER OF INTERNAL PARASITE EGGS COUNTEDa 
fO sb 
Date Rep 1 2 3 l 2 3 1 2 3 
April 11, 600 1100 800 0 0 0 0 100 0 
1969 
May 8 2600 10400 6100 0 0 0 0 0 0 
June 20 700 600 100 0 0 0 0 0 JOO 
July 18 0 0 0 0 0 0 0 0 0 
Aug. 18 100 0 0 0 0 0 0 0 0 
Sept. 8 0 100 0 0 0 0 0 0 0 
Nov. 4 500 100 300 0 0 0 0 0 0 
a Total number of eggs per gram of fecal material for six ewes 
per replication. On May 23 phenothiazine and salt were fed. 
b Pasture ( P), slotted floor (S ) and straw bedding (D) .  
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Sufficient pasture growth and rotation of pastures along with 
the feeding of phenothiazine and salt helped keep the internal 
parasite egg count down. The ewes in confinement were essentially 
internal parasite free although eggs were counted on two occasions. 
Fecal samples were collected five times from lambs on this experiment, 
and no internal parasite eggs were found. These results agree with 
work done in this area by Mansfield _tl al. (1967) , Ross and Lawson 
(1962) and Watson (1962) . They stated that raising sheep in drylot 
or on slotted floors is an effective method of controlling internal 
parasites. 
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SUMMARY 
Two hundred sixteen white-faced ewes showing predominantly 
Columbia breeding were used to  compare ewes reared in drylot, either 
elevated slotted floor or straw bedding during lambing, with ewes on 
pasture during the summer and drylot in the winter. Ewe weights , feed 
and housing costs, wool production, lamb production, lamb performance 
and intemal parasite infestation were compared. 
Ewes · on pasture were generally heavier and carried more 
condition than the ewes in confinement. However, these ewes lost 
more weight during lambing and lactation than did the ewes in 
confinement, s o  that the average weights of the ·ewes were nearly the 
s ame for all treatments when the ewes on treatment 1 (pasture) were 
turned out to pasture. 
Average feed costs were higher for ewes in confinement. A 
comparison of cost of straw bedding with the cost of the elevated 
slotted floor indicates that a sheep producer using the latter could 
save about $0. 64 per ewe per year. This cost does not include labor, 
but during this experiment it was observed that about two to  three 
times more hand labor is required t o  clean out a lot w.i.. th straw 
bedding than one with a slotted floor. 
Treatments did not significantly affect wool production. Any 
differences in wool production were due to variations in the repro­
ductive performance (number of barren ewes and lambing percentage) of 
the ewes in the various replications and treatments. 
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Ewes on treatment 1 produced a significantly (P <'.'.'. . 01) larger 
number of lambs per ewe bred than did the ewes on confinement. The 
lambing percent of the ewes on treatment 1 increased each year ; however, 
the lambing percent of the ewes on confinement remained about the s ame 
throughout the study. Ewes on treatment 1 had significantly ( P  <. 05) 
fewer barren ewes during the three years than did the ewes on confine­
ment. The number of barren ewes during the third year was the lowest 
for all treatments. 
Ewes on treatment 1 (pasture) prcxiuced more pounds of lamb at 
birth per ewe bred than did the ewes on total confinement. A higher 
lambing percentage, fewer barren ewes and no significant difference 
in birth weights between treatments accounted for the d ifference. 
Rate of gain from birth to 30 days of age was not signif"icantly 
affected by treatment. However, single lambs gained more rapidly 
than twins (P <. 05) and continued this advantage until weaning 
( P <. Ol).  Ewe lambs gained nearly as fast to 30 days of age as wether 
lambs , however, from birth to weaning wether lambs made the most rapid 
growth (P < . 01 ) . There was a significant treatment difference 
( P .( . 05 )  in rate of gain per lamb per day at weaning. Lambs on 
treatments 1 and 3 gained about the same, while lambs on treatment 2 
gained about 0. 04 pound more per day. This was due to the difference 
in lrunbing percent between the various treatments. 
Parasite egg c ounts indicate that ewes on pasture had a 
significantly (P <. Ol )  higher infestation of internal. parasites than 
ewes on confinement. The ewes in confinement were essentially 
internal parasite free, although parasite eggs were counted on two 
occasions. No internal parasite eggs were found in lambs from any 
treatment. 
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Ration 
Item 
Alfalfa hay 
Cracked corn 
C�imped oats 
Soybean oil meal 
Bran 
APPENDIX 
TABLE 1. CREEP RATIONS FED TO LAMBS 
1 2 
cf, % 
Free choice JO 
JO 35 
JO 23 
JO 11 
10 
Trace miner al salt 1 1 
Limestone 1 0.5 
Antibiotics a 0.5 1 1b/ton 
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J 
% 
40 
35 
14 
10 
1 
0.5  
1 lb/ton 
a Ration 1 Aureomycin Crumbles, Rations 2 and J A.ureofac-10. 
Rations 2 and 3 were pelleted. 
TABLE 2. GRAIN RATION FED TO EWES DURING FLUSHING, 
LATE GESTATION AND LACTATION 
Weight 
Item lb 
Rolled corn 1200 
Whole oats 800 
Salt 20 
Limestone 10 
TABLE 3. AVERAGE FEED CONSUMPTIOO AND BEDDING USED PER EWE PER DAY 'DURING THE 3 YEAR STUDY 
1267-68 1268-62 1262-70 
Treatmenta p s D p s D p s D 
Pasture to flushing 
Hay, lb -- 4.00 3.80 -- 2. 6 2. 6 -- 2. 55 2. 54 
Grain, lb -- 0. 35 0. 36 -- -- -- --
Straw, lb -- -- -- 0.58 -- o. 45 0. 38 -- 0. 22 
Salt, lb -- 0. 001 0. 001 0. 02 0. 019 0.019 0. 016 0.018 0.018 
Flushing to breeding 
Hay, lb 0. 28 3 .9 3.75 -- 3. 00 3.00 -- 3. 00 3. 00 
Grain, lb 0. 21 o. 45 o. 45 -- 0. 25 0. 25 -- 0. 25 0. 25 
Straw, lb -· -- -- 0. 22 -- o.42 
Salt, lb 0. 007 0. 002 0. 002 0.03 0.015 0.015 0. 012 0. 017 0.017 
Breeding to four weeks before lambing 
Hay, lb 3. 6 3. 84 J. 82 3. 02 3. 02 3.04 3. 00 3. 00 3. 00 
Grain, lbb -- -- -- -- -- -- -- 0. 25 0. 25 
Straw, lb 0. 02 -- 0. 019 0.13 -- 0.17 o. 43 -- · 0. 30 
Salt, lb 0.01 0. 01 0. 01 0.005 0.005 0. 005 0.02 0. 02 0.02 
Four weeks before lambing to lambing 
Hay, lb 3. 60 J. 62 3. 60 2.98 3. 00 J.10 4. 00 4. oo 4. 00 
Grain, lb O. J4 0. 33 0. 35 o. 4o o. 4o o. 41 o.46 0.52 0. 52 
Straw, lb 0. 32 -- 0. 32 o. 47 -- o. 42 1. 25 -- 1. 3 
Salt, lb 
Bran, lb 0.12 0.12 . 0.12 
°' °' 
TABLE J CONTINUED 
126z-6a 1268-62 1262-70 
Treatmenta p s D p s D p s 
Lambing to pasture 
Hay, lbc 3. 25 3.25 3. 26 J. 47 J. 42 3.53 3.00 J. 60 
Grain , lb 0. 70 0. 67 0. 70 1. 02 1. 00 1.02 0.90 1.10 
Straw, lb 0.75 -- 0. 69 1. 05 -- 1.14 1. 40 --
Salt, lb 0. 002 0. 002 0.002 0. 005 0.006 0.006 0. 02 0. 02 
Bran, lb 3.00 3.00 3.00 -- -- -- 3.00 3.00 
a Pasture (P ), slotted floor (S ) and straw bedding (D). 
b Amount of grain fed per ewe per day during the 39 days of breeding. 
c During lactation ewes were fed 4 lb of hay and 1 lb of grain, except that the ewes on the 
pas�ure treatment (1969-70 ) received 3 lb of hay and 1 lb of grain. 
Bran ration fed to ewes while in lambing pen. (Ration : JOO lb wheat bran, 600 lb oats, 
100 lb corn, 3 lb limestone, 5 lb TM salt and 15 lb aureomycin. ) 
D 
J. 60 
1.10 
1. 40 
0. 02 
3.00 
°' � 
TABLE 4. A C<MPARISON· OF TDN FED PER EWE DURING THE FIRST 15 WEEXS OF GESTATION, 
LAST 6 WEEXS OF GESTATION AND LACTATION WITH N .R.C. (1968) REQUIREMENTS (POUNDS ) 
Treatment 
Slotted 
Year Period TDN Pasture floor 
lb lb 
1967-68 First 15 weeks _ of gestation Required 1.5 1. 4 
Fed 1. 8 1. 8 
Last 6 weeks of gestation Required 2.4 2.4 
Fed 2.1 2.1 
Lactation Required 3. 0 3. 0 
Fed 2.8 2. 8 
1968-69 First 15 weeks of gestation Required 1. 6 1. 4 
Fed 1. 5 1.5 
Last 6 weeks of gestation Required 2�4 2.2  
Fed l. 8 1. 8 
Lactation Required 3.0 2.9  
Fed 2. 8 2. 8 
1969-70 First 15 weeks of gestation Required 1. 7 1. 4 
Fed 1.5 1.5  
Last 6 weeks of gestation· Required 2.4 2.2 
Fed 2. 4 2. 4 
Lactation Required 3.1  2. 8 
Fed 2 . 3 2. 8 
Straw 
beddin� 
lb 
1. 4 
1. 8 
2. 3 
2. 1  
2.9 
2. 8 
1. 4 
1 . 5 
2.3 
1. 8 
2.9 
2. 8 
1.J 
1.5 
2. 2 
2. 4 
2. 8 
2. 8  
°' co 
TABLE 5 .  TDN FED TO EWES DURING THE FIRST 15 WEEKS OF GESTATION , 
LAST 6 WEEKS OF GESTATION AND LACTATION EXPRESSED 
AS A PERCENT OF N . R. c .· REQUiruMENTS (1968 ) 
Treatment 
Slotted Straw 
Year 
Pasture floor bedding 
Period TDN fed % % % 
1967-68 First 15 weeks of gestation 120 128 128 
Last 6 weeks of gestation 87 87 91 
Lactation 9J 9J 97 
1968-69 First 15 weeks of gestation 94 107 107 
Last 6 weeks of gestation 75 82 78 
Lactation 9J 97  97 
1969-70 First 15 weeks of gestation 88 107 115 
Last 6 weeks of gestation 100 109 109 
Lactation 74 100 100 
TABLE 6 .  FEED PRICES 
Item Unit Price, $ 
Rolled corn bu. 1.12 
Whole oats bu. o . 64 
Salt cwt. 2 . 40 
Limestone cwt. 1 . JO 
Hay ton 20. 00 
Straw ton 18 . 00 
Bran cwt. J . JO 
Pasture 1 AUMa 4.00 
a 1 AUM equals 7 ewes per month . 
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Year 
1967-68 
1968-69 
1969-70 . 
. 1970-71 
TABLE 7. AVERAGE WEIGHT OF THE EWES TAKEN AT THE BEGINNING OF 
PASTURE, FLUSHING, BREEDING AND 4 WEEKS BEFORE LAMBING 
Treat."Tlent Pasture Slotted floor Straw bedding 
Replication 1 2 3 1 2 3 1 2 3 
Pasture, lb 
Flushing, lb 115.5 109.1 114.9 106. 4 108. 3 106.9 . 96. 6 102. 7 108.8 
Breeding, lb 119. 5 115. 5 121.9 112.7 117. 0 115.1 108. 0 112. 3 114. 6 
4 wk before 137. 2 137.1 140. 0 131. 0 139. 3 136.8 130. 6 133. 1 134. 5 
lambing, lb 
Pasture, lb 105. 8 112.2 ll0. 8 111. 5 110.5 105.4 108.5 119.4 110. 4 
Flushing, lb 125. 6 121.9 127. 0 109. 8 108.4 107. 4 106. 8 115. 6 110. 3 
Breeding, lb 134. 3 132. 6 136. 0 115.9 112.9 109.8 112. 5 118.9 113. 2 
· 4 wk before 142. 6 138. 8 143.1 123. 5 125. 2 128.1 127.9 135.9 125. 6 
lambing, lb 
Pasture, lb 100.7 99.9 97.4 110. 0 108. 4 108.3 103. 0 112. 7 . 103. 8 
F1.ushing, lb 145. 5 142.7 143. 8 104. o 107.9 197. 2 104. 7 112.1 101. 0 
Breeding, lb 147.5 143.1 145. 6 104. 2 108. 0 108. 2 104. 2 112. 6 102.9 
4 wk before 151. 5 150.9 147.9 115. 6 122. 3 118. 6 121. 3 130.8 116. 2 
lambing, lb 
Pasture, lb 116. 2 113.2 114.4 116.5 109. 2 112. 2 112. 4 120. 4 114.1 
" 
0 
TABLE 8 .  REPRODUCTIVE PERFOR-iANCE OF � AND 
LAMB PERFORMANCE DURING 1967-68 
Treatment Pasture Slotted floor 
Replication 1 2 3 1 2 3 
No. ewes bred 24 21 23 23 23 24 
No. ewes lambed 21 18 22 21 19 19 
No. ewes barren 3 3 1 2 4 5 
% ewes barren 12 .5  14. 3 4. 3 8 . 7  17. 4  20. 8  
No . lambs born 24 22 25 26 21 23 
Lambing "lo ( ewes bred ) 100 104. 8 108 . 7  113 . 0  91 . 3  95 . 8  
La�bing % ( ewes lambing ) 114. 3 122 . 2  113 . 6  123 . 8  110 . 5  121.1  
Avg birth wt. , lb 11 .9  9 . 7  11. 2 9 . 8  11 . 8  10 . 3 
ROG to 30 days, lb a 0 .57 o . 66 o . 47 o . 47 0 . 57 0.55 
ROG to weaning, lb 0 . 63 0 . 61 o . 64 0 . 61 0 . 63 0 . 62 
Avg · age at weaning, days 70 .1  75.7 68 . 4  68 .1 71.9  69 . 7  
Lb feed/lb gain (birth to 1 . 0  0 .89 1 .1  1 .1  1 . 2  1 .1 
weaning· ) 
Avg lb creep consumed 46 .4  37. 7 43.6  49 . 7  51. 0 47� 6  
· per lamb (birth to 
weaning ) 
a ROG = rate of gain. 
Straw beddins: 
1 2 3 
22 22 23 
21 16 17 
1 6 6 
4. 5 27.3 26. 1 
24 21 20 
109 .1  95 .5 87. 0 
114. 3 131 .3 117. 6  
11.1  10 . 9  10 .9 
0. 56 0 .39 0 . 49 
0.55 0.55 0 .56 
73 . 7 71 .1 76. 3 
1 . 1  1 .1  1 .1  
52 .4  46. 7  49. 4  
---., ..... 
TABLE. "9. REPRODUCTIVE PERFORMANCE OF EWES AND 
L.AMB PERFOIMANCE DURING 1968-69 
Treatment Pasture Slotted floor 
Replic ation 1 2 3 1 2 3 
No. ewes bred 23 20 23 23 20 21 
No. ewes lambed 19 20 23 20 16 17 
No. ewes barren 4 0 0 3 4 4 
fl, ewes barren 17.4 o . o  o.o 13.0 20.0 19.0 
No. lambs born 27 29 34 25 17 22 
LaY11bing % (ewes bred) 117.4 145.0 147.8 108.7 85.0 104.8 
Lambing % (ewes lambing) 142.1 145.0 147.8 125.0 106.3 129.4 
Avg birth wt. , lb 12.8 13.1 12.5 13.4 12.2 12.9 
ROG to 30 days , lba o.47 o.43 o.45 o.42 0.49 0.56 
ROG to weaning , lb 0.49 o.46 0.50 0.50 0.56 0.61 
Avg age at weaning , days 75.9 77.6 78.3 73.3 74.3 72.6 
Lb feed/lb gain (birth to 1.6 1.4 1.3 1.7 2.2 1 � 6  
weaning ) 
A�g lb creep consumed 58.3 47.3 45.9 56.1 77.3 61.2 
per lamb (birth to 
weaning ) 
a ROG = rate of gain. 
Straw bedding 
1 2 J 
21 18 22 
19 16 20 
2 2 2 
9.5 11.1 9.1 
22 18 22 
104.8 100.0 100. 0 
115.8 112.5 110.0 
12.3 13.6 11.9 
o.43 0.58 0.62 
0.51 0.57 0.59 
76.8 72 . 8  73.4 
1.8 1.5 1.3 
61.9 63.2 55 . 4  
...., 
l\) 
Treatment 
Replication 
No. ewes bred 
No. ewes lambed 
No. ewes barren 
% ewes barren 
No. lambs born 
La11bing i ( ewes bred ) 
La11bing ; ( ewes lambing ) 
Avg birth wt. , lb 
ROG to 30 days, lba 
ROG to weaning, lb 
Avg age at weaning, days 
Lb feed/lb gain (birth to 
weanin.g ) 
A'1g lb creep consumed 
per lrunb (birth to 
weaning) 
a ROG = rate of gain. 
TABLE 10. REPRODUCTIVE PERFORMANCE OF EWES AND 
LIMB PERFORMANCE DURING 1969-70 
Pasture Slotted floor 
1 2 3 1 2 3 
22 20 23 22 20 21 
22 20 22 21 20 19 
0 0 1 1 0 2 
o . o  o . o  4.3 4.5 o . o  9.5  
39 37 36 22 23 21 
177. 3 185. 0 156. 5 100. 0 115. 0 100. 0 
177. 3 185. 0 163.6 104.8  115. 0 110.5 
10.5 10. 7 9.6 12. 0 9.9 10.5 
0.51 0.54 0.51 0. 49 o. 45 0.60 
0.57 0. 58 0. 52 0.63 0. 58 0. 65 
57.4 62. 2 61.8 58. 0 62.9 60. 2 
a . so 0. 73 0. 70 0.69 0. 74 Q.69 
29.9 29.8  30.6  37.8 43. 3 37. 2 
Straw beddin� 
1 2 3 
21 18 22 
21 17 21 
0 1 1 
o. o 5 . 6  4. 5 
24 24 23 
114. 3 133. 3 104. 5  
114. 3 141.2 109. 5 
10. 2 10. 3 9. 8 
0. 57 0. 51 0.51 
o . 64 0.61 0. 58 
58.9 61. 5 58. 0 
0.69 0 . 78 o. 83 
38.l 35. 8 38. 0 
� 
\,,.,J 
TABLE 11. LEAST SQUARES ANALYSIS OF VARIANCE FOR WOOL PRODUCTION 
WITHIN REPLICATION , TREA'lMENT AND YEARS 
Source df ss MS F 
Replication ( R )  2 o.o4 0.02 0.99 
Treat:nent ( T ) 2 1.03 0.51 2.31  
R-T 4 0.89 0.22 10.48** 
Year (Y )  2 2.62 1.31 7.86* 
R-Y 4 0.67 0.17 7.83** 
T-Y 4 o.47 0.12 2.03 
R- T-Y 8 o.46 0.06 2.73* 
Error 560 11.93 0.02 
Total 587 452.86 
** F value significant at P < . 01 level. 
* F value significant at P <:::.05 level. 
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TABLE 12. LEAST SQUARES ANALYSIS OF VARIANCE FOR LA\fB BIRTH WEIGHTS 
WITHIN YEAR, TREA'IMENT, REPLICATION , SINGLE OR TWIN AND SEX 
Source df  ss MS F 
Year (Y)  2 351. 29 175. 64 21.05 **  
Treat.'llent ( T )  2 2.15 1. 08 0. 33 
Y-T 4 8. 78 2. 20 0. 20 
Replication ( R )  2 16. 69 8. 35 2. 40 
Y-R 4. 8. 77 2.19 0. 63 
T-R 4 13.18 3. 29 0.95 
Y-T-R 8 88.06 11. 01 3.16** 
Single or Twin (L)  l 396.15 396.15 67.ll* 
Y-L 2 106. 21 53.10 34.96** 
T-L 2 23.·02 11.51 4.25 
Y-T-L 4 4.97 1. 24 0.15 
R-L 2 ll.81 5. 90 1. 70 
Y-R-L 4 6.08 1.52 o.44 
T-R-L 4 10. 84 2. 71 0. 78 
Y-T-R-L 7 60. 09 8. 58 2. 47* 
Sex (S ) l 9. 77 9. 77 8.13 
Y-S 2 21. 61 10.81 5.49 
T-S 2 5.14 2.57 0.94 
Y-T-S 4 4. 62 1.16 o. 84 
R-S 2 2. 40 1.20 0.35 
Y-R-S 4 7. 88 1.97 0.57 
T-R-S 4 10.92 2.73 0. 79 
Y- T-R-S 8 11.01 1.38 o.40 
L-S 1 0.01 . 0.01 0.01 
Y-1-S 2 11. 47 5. 73 1. 22 
T-1-S 2 0.04 0.02 0.01 
Y-T-L-S 4 6. 25 1.56 o. 45 
R-L-S 2 4. 34 2.17 0. 62 
Y-R-L-S 4 18. 73 4. 68 1. 35 
Error 526 1830. 84 3.48 
Total 621 86150. 70 
** F value significant at P <. 01 level. 
* F v alue significant at P < .  05 level. 
TABLE lJ . LEAST SQUARES ANALYSIS OF VARIANCE FOR RATE OF GAIN AT JO 
DAYS OF AGE OF LAMBS WITHIN YEAR , TREA'IMEN T ,  REPLICATION , 
SINGLE OR 1\ITN AND S EX 
Source df ss  MS F 
Year ( Y) 2 0. 05 0. 03 0 . 74 
Treatment ( T )  2 0. 003 0. 002 0. 03 
Y- T 4 0. 32 o . oa 1. 13 
Replication ( R )  2 o . o4 0. 02 0. 77 
Y-R 4 0.15 0. 04 1. 47 
T-R 4 ·  0. 26 0. 06 2. 54 
Y-·T-R 8 0 . 56 0. 07 2. 80 
Single or Twin (L ) 1 - 0.87 0. 87 38. 32:f' 
Y-L 2 0. 21 0.10 2. 31 
T-L 2 0. 08 0. 04 1. 50 
Y-T-L 4 0.13 0. 03 0.93 
R-L 2 0 . 05 0. 02 0.90 
Y-R-L 4 0. 18 o . o4 1. 77 
T-R-L 4 0.10 0. 03 1. 03 
Y- T-R-L 7 0. 25 0. 04 1.42 
Sex ( S )  1 0. 06 0. 06 3.80 
Y-S 2 __./ 0. 07 0. 04 3. 39 
T-S 2 0. 06 0. 0J o. 45 
Y- T-S 4 0. 15 0. 04 l. J0 
R-S 2 0. 03 0. 02 0. 61 
Y-R-S 4 o. o4 0. 01 o. 42 
T-R-S 4 0. 28 0. 07 2.80* 
Y- T-R-S 8 0.23 0. 03 1.15 
L-S 1 0. 06 0. 06 1. 67 
Y-L-S 2 0. 09 0. 04 3.63 
T-L-S 2 0. 004 0. 001 0. 07 
Y- T-L-S 4 0. 16 0. 04 1. 61 
R-L-S 2 0. 07 0. 03 1. 36 
Y-R-L-S 4 0. 05 0. 01 o. 48 
Error 482 12. 11 0. 03 
Total 577 175._ 64 
* F value sign ific ant at P < . 05 level. 
TABLE 14 . LEAST SQUARES ANALYSIS OF VARIANCE FOR RATE OF GAIN AT 
WEANING FOR LAMBS WITHIN YEAR, TREA'll1EN T, REPLICATION, 
Sourc e 
Year ( Y) 
Treatment ( T)  
Y-T 
Repl'ication ( R )  . 
Y-R 
T-R 
Y- T-R 
Single or Tw:i.n (L) 
Y-L 
T-L 
Y-T-L 
R-L 
Y-R-L 
T-R-L 
Y-T-R-L 
Sex (S) 
Y-S 
T-S 
Y-T-S 
R-S 
Y-R-S 
T-R-S 
Y-T-R-S 
L-S 
Y-L-S 
T-L-S 
Y-T-L-S 
R-L-S 
Y-R-L-S 
Error 
Total 
SINGLE OR TWIN AND SEX 
df 
2 
2 
4 
2 
4 
4 
8 
1 
2 
2 
4 
2 
4 
4 
7 
1 
2 
2 
4 
2 
4 
4 
8 
1 
2 
2 
4 
2 
4 
468 
563 
ss 
0. 26 
0.09 
0. 24 
0.01 
0.08 
0. 02 
0.07 
_0. 58 
0.06 
0. 01 
0. 03 
0. 01 
0. 05 
0. 07 
0. 09 
0. 18 
0. 02 
0.002 
0. 04 
0. 002 
0. 02 
0. 07 
0.12 
0. 009 
0. 005 
0. 01 
0. 02 
0. 006 
0.05 
5.11 
199.61 
**  F value signific ant at P <  . 01 level . 
* F value significant at P < . 05 level. 
MS 
0. 13 
0. 04 
0. 06 
0. 005 
0. 02 
0. 005 
0. 008 
0. 58 
0.03 
0.005 
0. 008 
0. 005 
0. 01 
0. 02 
0. 01 
0.18 
0. 01 
0. 001 
0. 01 
0. 001 
0. 005 
0. 02 
o.·02 
0.009 
0.002 
0. 005 
0.005 
0. 003 
0.01 
0. 01 
F 
6. 78 
8. 85* 
5.82* 
o.46 
1. 75 
o. 47 
0. 80 
153. 02** 
2. 06 
0. 25 
0. 57 
0. 35 
1. 24 
1. 69 
1. 23 
162. 15**  
1. 39 
0. 07 
0. 65 
0. 10 
0. 53 
1. 65 
1. 42 
3. 18 
0. 22 
0.50 
o. 43 
0. 27 
1. 08 
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TABLE 15 . LEAST SQUARES ANALYSIS OF VARIANCE FOR THE AVERAGE TOTAL 
POUNDS OF FEED CONSUMED PER LAMB WITHIN YEAR, 
TREA'IMENT AND REPLICATION 
Source df ss MS F 
Year (Y) 2 2359.91 1179.96 46. 89 ** 
Treatment ( T )  2 515.52 257. 76 4.93 
Y-T 4 45.15 11. 29 o . Bo 
Replic ation (R) 2 37.46 18. 73 1. 33 
Y-R 4 100. 66 25.16 1. 79 
T-R 4 209. 31 52. 33 3. 72 
Error 8 112.59 14.07 
Total 27 63268. 2� 
** F value significant at P <. 01 level. 
TABLE 16 . LEAST SQU.Ai.�S ANALYSIS OF V ARI.ANCE FOR THE AVERAGE POUNDS 
OF FEED CONSlMED PER LAMB PER POUND OF GAIN WITHIN YEAR, 
TREA'Il1ENT Al.'JD REPLICATICN 
.. 
Source df ss MS F 
Year ( Y) 2 3.39 1. 70 51.90**  
Treatment ( T )  2 0.12 0.06  2. 46 
Y-T 4 0.18 0.04 2. 68 
Replic ation ( R )  2 0.05 0.03 1.55 
Y-R 4 0.13 0.03 1. 96  
T-R 4 0.10 0. 03 1. 51 
Error 8 0.13 0.02 
Total 27 39.10 
** F value signific ant at P <. Ol level. 
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TABLE 17 0 LE.AST SQUARES ANALYSIS OF VARIANCE FOR INTER.i.\JAL PARASITE 
INFESTATION PER EWE WITHIN TREA'IMENT AND REPLICATION 
Sourc e df ss MS F 
Replic ation (R )  2 2.85 1 .43 2 . 08 
'I'r eatment ( T )  2 87.84 43 .92 26. 77**  
R-T 4 6. 56 1. 64 2 . 40 
Error 45 30. 78 o . 68 
Total 54 276.99 
** F value signific ant at P <:: . 01 level . 
